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BACKGROUND OF THE INVENTION 

Related Applications 

This application claims priority under 35 U. S. C. § 1 19 from provisional United 
States Patent Application Serial Number 60/173,416 filed December 28, 1999. 



Field of the Invention 

This invention relates generally to methods and systems for utilizing modem 
pools through a network. More specifically, the invention relates to methods and systems 
for billing when a call is made on a particular modem that is a member of a modem pool. 
Description of the related art 

Most office environments utilize computer networks for various tasks, which 
require "dial-out" capabilities to, e.g., the Internet and to other types of networks, like 
wide area networks (WANs), local area networks (LANs), Intranets and others. A 
modem is typically used to make the telecommunications link between the user of the 
network and another network or user to whom the current user desires to link. As the 
Internet has grown, and as the number of users of office computer networks proliferates, 
managing the outgoing calls over office computer networks becomes an increasingly 
difficult task. 

Typical office computer networks employ a shared "modem pool" which is 
essentially a bank of modems. In such an arrangement, no single computer in the 
network is assigned a single modem with which to make dial-out connections, but rather 
any computer in the network may dial-out with any free modem in the pool depending on 
a particular queuing algorithm which routes connections from computers in the network 
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to the next available modem. While some modems may be "smart" modems in that they 
have the ability to communicate with the individual computer requesting the dial-out 
connection and to track the calls so made, most networks do not employ to any large 
degree such smart modems since they are expensive. Thus, when it is desired to track a 
call made by a computer in the network for purposes such as billing the call, the network 
is simply unable to do so with the network-based modem pool. In point of fact, most 
computer networks are setup today so that only a single account, typically that belonging 
to the modem pool owner, gets billed for all of the calls made from the shared modem 
pool. 

This is mainly a consequence of the limitations of current local exchange carriers 
(LEC) and the existing telephony networks. Various local and long distance providers 
today engage in an elaborate signaling and billing system whereby local tariff and long 
distance calls are switched among multiple carriers in order to complete the call. These 
entities then separate the total cost of the call among each other and distribute the money 
for each call according to a model based on how many resources have been used by each 
carrier in completing the call. The bills for each call are sent to the responsible caller's 
service provider for inclusion on the caller's monthly bill. When a modem pool is 
involved, this results in the modem pool's owner being held financially responsible for 
this bill. 

This type of billing arrangement with a shared modem pool is problematic for 
most computer networks especially since the owner of the network-based modem pool is, 
in reality, not responsible for the end users' calls. This arrangement is best illustrated in a 
Fixed Wireless System where end users access network-based modem pools over 
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wireless data channels. In this case, it is very difficult to track and bill each of the end 
users for their access to the modem pool. Moreover, a way to track incurred long- 
distance and other toll charges made by a modem pool does not exist today. It will be 
appreciated that this creates a significant economic impact on the Fixed Wireless System 
owner since it cannot bill the users for such access to the network. Even smart modems, 
which contain user authentication features therein, are not adequate for sophisticated and 
complete billing procedures in networks using modem pools. Such smart modems 
typically provide an accounting of calling events and do not further process calling event 
information. Thus, smart modems in a modem pool cannot provide true billing services. 

There thus exists a long-felt need for methods and systems for allowing end users 
of a computer network to be billed directly for their use of a network-based or shared 
modem pool. It is desirable that such systems and methods be economical to implement 
and versatile for use with a variety of computer networks. Moreover, the systems and 
methods should be easily retrofitable with existing networks, and easily integratable with 
new networks. Such systems and methods should also not interfere with the speed of the 
modems in the shared pool, or with the operations of the computers and processors 
accessing the network. Additionally, the systems and methods should allow for simple 
billing of the dial-out connections from individual computers or users in a straightforward 
billing format. These needs have not heretofore been achieved in the art. 

SUMMARY OF THE INVENTION 

The aforementioned problems are solved, and long-felt needs met, by methods of 
billing a telephone call in a network that utilizes a modem pool. Preferably, a request is 
received from a user of the network to place a telephone call through the modem pool. 
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Along with the request, user identifying information is received to authenticate the 
request as coming from a valid user of the network. It is then preferred to correlate the 
user identifying information with billing information associated with the user, and to bill 
the user for the telephone call if the user identifying information has been correlated with 
5 the billing information. 

In a further preferred aspect of the invention, methods of processing a request to 
place a telephone call through a network that utilizes a modem pool are provided. In a 
preferred embodiment, user identifying information associated with a user that has placed 
a telephone call through the network is received, and a database is searched that contains 

10 information related to users of the network to correlate the user identifying information 
with the user and to authenticate the user as a valid user of the network. It is then 
preferable to pass the telephone call through the network if the user identifying 
information has been correlated to the user and the user has been authenticated as a valid 
user of the network. The responsible caller's telephone number is then passed to a local 

15 exchange carrier by a communications protocol and the long-distance or other telephone 
charges generated by the call are sent back by the local exchange carrier for aggregation 
and ultimate billing to the user making the call so that the owner of the modem pool is 
not left responsible for the toll and/or other long-distance charges. 

Thus, the inventive methods provide an efficient and accurate way in which to bill 

20 for telephone calls in a network that utilizes a shared modem pool. Without such 

methods, these telephone calls will go unbilled, thereby greatly reducing the revenue flow 
for telephone calls to the owners and/or operators of the network. Moreover, the 
inventive methods are easily integratable into current networks that are controlled and 
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operated by computer, as they may be easily implementable in software. These results 
have not heretofore been achieved in the art. 

These and other features and benefits of the invention will be recognized by those 
with skill in the art by reading the following detailed description of the invention in 
conjunction with the drawings that are first described briefly below. However, the 
invention is not limited by this description and the drawings, but only by the claims that 
are appended hereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings wherein like reference numerals refer to like elements throughout 
the several views thereof: 

Figure 1 is a block diagram of a network that utilizes the inventive 
methods of billing through a shared modem pool; and 

Figure 2 depicts a flow chart of a preferred embodiment of the inventive 

methods. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to Figure 1, a system that utilizes a shared modem pool is depicted 
wherein the inventive methods of billing for telephone calls are implemented. A user 10 
of the system attempts to place a telephone call through the system through an access 
network 15 that provides users with a connection to the outside world. The access 
network 15 is any network that is operable to provide service to the user, for example, a 
fixed wireless network, a LAN or WAN, an Intranet, or the Internet. The user 10 may be 
situated in an office or home environment to which modem pool 20 is provided. The user 
10 may utilize a personal or laptop computer, a landline telephone, a wireless or cellular 
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telephone, a personal digital assistant, a facsimile machine, a set-top box, or any other 
device that communicates through the network 15. Any device that is operable to place 
telephone calls may be used to place the call. 

Typically, the user is interfaced through network 15 to the shared modem pool 20 
which comprises a plurality of modems 30 that allow multiple users to make telephone 
calls simultaneously through network 15, and a control module 40 which preferably 
provides functionality to control and process calls. The modem pool 20 is further 
operable to pass telephone calls to the outside world, to other users, or to any other 
person or device which user 10 desires to contact. Generally, the user 10 will place a 
telephone call that is first received by control module 40 which picks an open modem 30 
currently not in use through which the call will be passed. While the inventive methods 
are particularly useful for establishing billing for a modem pool with more than one 
modem, it will be appreciated that these methods are equally applicable for performing 
billing when only one modem is available to the network, but more than one user has 
access to the single modem. The term "modem pool" should be construed throughout to 
include this single modem arrangement. 

The access network 15 and shared modem pool 20 are provided by the service 
provider and are connected to a public telephony network 85 which, in the past, has 
traced the telephone calls made by users 10 for billing purposes only as far back as 
modem pool 20. Acting as a typical "local exchange carrier" (LEC), the public 
telephony network 85 accumulates long-distance and local charges, which, absent the 
implementation of the inventive methods, become the responsibility of the service 
provider to pay. The present invention removes this set of problems for the service 
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provider by signaling to the LEG that the party responsible for the costs associated with 
the users' telephone calls are the users themselves, not the service provider. 

This has not been possible in the past since the user 10 is only known to modem 
pool 20 by identifying attributes, e.g., an IP address, a username, or the destination phone 
number. This is not enough information to bill the user 10 specifically for the telephone 
call, but will usually allow the user to be authenticated as a valid user of the network. 
Authentication involves verifying the above- referred to attributes with an authentication 
database that preferably checks these attributes against subscribed to attributes for the 
user 10 that are stored in the authentication database, as well as attributes that are 
associated with the called number. For example, a particular user may be allowed to 
make local calls only and would therefore be denied access to the public telephony 
network 85 if a long-distance call is attempted. This is an example of an attribute that 
could be authenticated with the inventive methods. 

The inventive methods are implemented by a server 50 which is essentially a 
computer that performs all of the maintenance, operational and other functions associated 
with the access network 15 and the services made operable thereby. In a preferred 
embodiment, the access network 15 is a Fixed Wireless Network. Moreover, server 50 
may be a commercially available server which runs a UNIX environment, WINDOWS 
environment or any other appropriate operating system. For example, the Compaq 
Computer Corp. (Houston, Texas) PROLIANT server is an appropriate server, or servers 
available from Sun Microsystems may also be utilized. 

In accordance with the invention, server 50 is provided with a software platform 
to perform the billing processes and associated functions of the invention to be described 
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below. The software may be programmed in any language such as C++, JAVA, 
VISUALBASIC, HTML, or others. It will be recognized that the software may also be 
programmed in modules with specific functionality that will be controlled by server 50. 
Moreover, the software may be hard-coded or burned into a microchip, stored on a hard- 
5 drive associated with server 50, or placed in a separate memory that is remote from server 
50 but which can be accessed therefrom. All such embodiments and equivalents thereof 
are within the scope of the present invention. 

In accordance with the invention, a higher level of intelligence is placed in the 
authentication data base and modem pool than has previously existed. The high-level 

10 intelligence allows the inventive methods to provide not only a "go, no-go" decision to 
allow the call to be passed as result of authentication, but to provide the user's billing 
number and other relevant information to the public telephony network 85 for billing to 
the user directly without involving the service provider in billing the user. 

Preferably, the modem pool 20 utilizes a communications protocol to forward the 

15 billing and other important information to the public telephony network or LEC 85. For 
example, the Primary Rate Interface (PRI) protocol currently in use today may be 
employed to forward the billing information to the LEC. Any protocol that is rich in 
information fields can be used to forward the billing information to the LEC. 

Today the role of PRI is to link the modem to the LEC. The present invention 

20 expands the use of PRI and allows PRI to pass the responsible caller's telephone number 
during the call to the telephony network such that all the normal billing and rating 
processes normally occur and so that the charges for toll and other calls get sent to the 
responsible caller's service provider for inclusion on the caller's bill. 
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A request to make a telephone call is input to the system along with user 
identifying data that accompanies the request and that identifies the particular user that is 
making the request and the telephone call. After the request to pass a telephone call is 
received by server 50, a search module 60 initiates a search of the authentication database 
70 that preferably contains authenticating data concerning all of the users that may make 
telephone calls. Depending on the level of sophistication of the device that is employed 
by the user to make the telephone call, the originating phone number may or may not be 
apparent to the modem pool. For example, a Plain Old Telephone System (POTS) 
handset will not convey any information to the modem pool about the origination phone 
number, but a computer could convey this and more. Therefore, the data base search and 
look-up task may vary in sophistication which will be generally inversely proportional to 
the sophistication of the user's device. The invention is intended to cover all such levels 
of sophistication in both the user's device and the data base search and look-up schemes. 
The user identifying information may comprise any relevant data about the user that is 
necessary to allow the user to be billed for the telephone calls. For example, the user's 
home and/or business address, name, IP address, social security number, network account 
number, computer or other device serial number, and other important information may be 
stored in database 70 to allow the search module 60 to accurately, quickly and efficiently 
look-up and authenticate the users therein. The user identifying information may be 
added, deleted, or changed when necessary. 

Once the search module 60 has accessed the authentication database 70, a 
correlation module 80 compares the user identifying information that is received with the 
entries in the database 70 to determine whether the user requesting to make the telephone 
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call is authorized to do so, and whether that user can indeed be billed for such a call. 
Once it is determined by correlation module 80 that the user is authorized and can be 
billed, the call may be passed to its appropriate destination. A billing module 90 then 
prepares billing information for the telephone call. Billing may be accomplished in a 
conventional manner with known software. A billing aggregator module 95 then 
aggregates the billing information for all calls made through the modem pool by 
collecting authenticated information about the user from the billing module 90 and 
receiving toll and/or other long-distance charge information from the LEC so that these 
charges can be billed to the user. 

The billing aggregator 95 thus preferably accepts data from two paths. The first 
path is from the public telephony network 85 to the billing aggregator 95 wherein the 
user's 10 telephone number and billing charges for the call made by user 10 can be 
collected. A second path involves receipt by the billing aggregator 95 of authenticated 
user identifying information which allows the modem pool owners to charge for 
individual accesses to the network by the users or for other revenue generating events that 
the network can track using the per-call authentication scheme described above. These 
two paths allow for complete billing of all charges to the user and removes financial 
responsibility from the modem pool owners for these charges. 

As mentioned above, the inventive methods may be programmed in software and 
implemented on a computer. Referring to Figure 2, a flow chart is depicted of a preferred 
method that may be programmed in software for billing a user for a telephone call made 
through a network utilizing a shared modem pool. The method starts at step 100 and at 
step 110 a request is received to make a telephone call at the modem pool of the network. 
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At step 120, the user identifying information is also received, and at step 130 the 
authentication database of allowed users is accessed. The database contains records of 
user identifying data for all allowed users of the network. 

At step 140 the user identifying data is then correlated with the data in the 
5 authentication database. Correlation involves at step 150 determining whether the user is 
a valid user of the network. If not, then at step 1 60 the user is not permitted to make the 
telephone call (or alternatively the call is allowed but the user is not billed for the call) 
and the method stops at step 170. If so, then at step 180 the call is permitted to pass the 
modem pool. At step 190, long-distance and/or other toll charges for the telephone are 

10 received from the LEC, and this information as well as authenticated user identifying 
information which may carry additional charges is aggregated at step 200. At step 210, 
the billing for the telephone call is then made to each of the users making telephone calls 
through the modem pool so that the service provider, i.e., the owner of the modem pool, 
is not left financially responsible for the calls made by the users. 

15 Thus, the inventive methods provide an efficient and accurate way in which to bill 

for telephone calls in a network that utilizes a shared modem pool. Without such 
methods, these telephone calls will go unbilled or would be billed to the service 
providers. Moreover, the inventive methods are easily integratable into current networks 
that are controlled and operated by a computer, as they may be easily implementable in 

20 software. These results have not heretofore been achieved in the art. 

While there have been shown and described and pointed out certain novel features 
of the present invention as applied to preferred embodiments thereof, it will be 
understood by those skilled in the art that various omissions and substitutions and 
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changes in the methods and apparatus described herein, and in their operation, may be 
made by those skilled in the art without departing from the spirit and scope of the 
invention. It is expressly intended that all combinations of those elements and/or method 
steps which perform substantially the same function in substantially the same way to 
achieve the same results are within the scope of the invention. Substitutions of method 
steps and elements from one described embodiment to another are also fully intended and 
contemplated. It is the intention, therefore, to be limited only as indicated by the scope of 
the claims appended hereto. 
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